Enzymati ¢ Assay of UREASE ( ATP-Hydrol yzi ng)
(EC 3.5.1.45)

PRI NCI PLE

Urea + ATP 2> 2NH; + CO, + ADP + P,

PEP

+ ADP > Pyruvate + ATP

Pyruvate + NADH 2> Lactate + NAD

Abbrevi ati ons used:

ATP

UA =

ADP
PEP

= Adenosine 5 -Triphosphate
Ur ease, ATP-Hydrol yzing
Adenosi ne 5'-Di phosphate
Phospho( enol ) pyruvat e

PK = Pyruvat e Kinase
NADH = - Ni coti nanmi de Adeni ne Di nucl eoti de, Reduced Form

LDH

= Lactic Dehydrogenase

NAD = R-Ni coti nam de Adeni ne Di nucl eotide, Oxidized Form

Pi:

I norgani ¢ Phosphat e

CONDI TIONS: T = 30°C, pH = 8.0, Assomm Light path = 1.0 cm

METHOD: Continuous Spectrophotonetric Rate Determ nation
REAGENTS:
A. 100 mM Tris HCl Buffer, pH 8.0 at 30°C

Revi sed:

(Prepare 100 m in deionized water using Triznma Base,
Sigma Prod. No. T-1503. Adjust to pH 8.0 at 30°C with
1 MHC.)

11 mM Adenosine 5' -Tri phosphate Sol ution (ATP)
(Prepare 15 mM in Reagent A using Adenosine

5'-Tri phosphate, Disodium Salt, Sigma Prod. No. A-
5394.)

17 mM Phospho(enol ) pyruvate Sol ution (PEP)

(Prepare 15 mM in Reagent A using
Phospho(enol ) pyruvate, Tri(cycl ohexyl amonium Salt,
Sigma Prod. No. P-7252.)

555 mM Pot assi um Chl ori de Sol ution (KCl)
(Prepare 15 mM in Reagent A using Potassium Chloride,
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Sigma Prod. No. P-4504.)
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Enzymati ¢ Assay of UREASE ( ATP-Hydrol yzi ng)
(EC 3.5.1.45)

REAGENTS: (conti nued)

E. 89 nmM Magnesium Sul fate Sol ution (MSQO,)
(Prepare 15 mM in Reagent A using Magnesi um Sul f at e,
Hept ahydrate, Sigma Prod. No. M 1880.)

F. 85 nmM Pot assi um Bi carbonate Sol uti on ( KHCG;)
(Prepare 15 mM in Reagent A using Potassium
Bi carbonate, Sigma Prod. NO. P-9144.)

G 4.5 mM - Ni coti nam de Adeni ne Di nucl eoti de, Reduced
Form Sol uti on (3- NADH)
(Prepare 1 m in deionized water using [3-Nicotinam de
Adeni ne Di nucl eoti de, Reduced Form Di sodium Salt,
Sigm Prod. No. N-8129.)

H 300 mM Urea Sol ution (Urea)
(Prepare 10 ml in deionized water using Urea, Sigm
Prod. No. U-5128.)

|. PK/LD Enzymes Suspension® ( PK/ LDH)
(Use PK/LDH Enzymes Suspension, Sigma Stock No. 40-7.)

J. 50 MM Tris HC, pH 8.0 at 30°C (Enzynme Dil uent)
(Prepare 50 m in deionized water using Trizm Base,
Sigma Prod. No. T-1503. Adjust to pH 8.0 at 30°C with
1 MHC.)

K. Urease (ATP-Hydrolyzing) Enzyme Sol ution (UA)
(I medi ately before use, prepare a solution containing
0.2 - 0.4 unit/m of Urease (ATP-Hydrolyzing) in cold

Reagent J.)
PROCEDURE:

Prepare a reaction cocktail by pipetting (in mlliliters)

the follow ng reagents into a suitable containers:
Reagent A (Buffer) 49. 50
Reagent B (ATP) 10. 00
Reagent C ( PEP) 10. 00
Reagent D (KCl) 10. 00
Reagent E (MgSQOy) 10. 00
Reagent F ( KHCG;) 10. 00
Reagent | (PK/ LDH) 0.50

M x by swirling.
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Enzymati ¢ Assay of UREASE ( ATP-Hydrol yzi ng)
(EC 3.5.1.45)

PROCEDURE: (conti nued)

Pipette (in mlliliters) the follow ng reagents into
sui tabl e cuvettes:
_Test _Blank
Reacti on Cockt ai l 2.70 2.70
Reagent G ([3- NADH) 0. 10 0. 10
Reagent H (Urea) 0.10 0.10

M x by inversion and equilibrate to 30°C. Mnitor the
Azsonm Until constant, using a suitably thernostatted
spectrophotoneter. Then add:

Reagent K (UA) 0.10 = ------
Reagent J (Enzyme Diluent)  ------ 0.10

| medi ately m x by inversion and record the decrease in
Azsonm TOr approximately 5 mnutes. Obtain the r Agpnf M nute
using the maximum |l inear rate for both the Test and Bl ank.

CALCULATI ONS:

r Asaond M N Test - 1 Agsondd M n Bl ank

Units/ng enzyme =
(6.22) (my enzyne/m RM

6.22 = MIlinmplar extinction coefficient of R-NADH at 340
nm
RM = Reaction M x

UNI T DEFI NI Tl ON:

One unit will liberate 2 pmoles of NH; from 1 unmol e of urea
per mnute at pH 8.0 at 30°C in a coupled systemwth
PK/ LDH.

FI NAL ASSAY CONCENTRATI ON:

In a 3.00 M reaction mx, the final concentrations are
91 mM Tris, 1.0 mM ATP, 1.5 mM phospho(enol)pyruvate, 50
MM pot assi um chl oride, 8.0 mM magnesium sul fate, 7.7 mM
pot assi um bi carbonate, 0.15 nM - NADH, 10 mM urea, 3.2
units pyruvate kinase, 4.5 units |actic dehydrogenase, and
0.02 - 0.04 unit urease (ATP-hydrolyzing).
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Enzymati ¢ Assay of UREASE ( ATP-Hydrol yzi ng)
(EC 3.5.1.45)

REFERENCE:
Roon, R J. and Levenberg, B. (1970) Methods in
Enzynmol ogy, Volume XVII, Part A, 317-324.

NOTES:

1. Contains not less than 700 Pyruvate Kinase units and
1000 Lactic Dehydrogenase units per mnl.

2. Unit Definition for L-Lactic Dehydrogenase: One unit
will reduce 1.0 umole of pyruvate to L-lactate per
mnute at pH 7.5 at 37°C.

3. Unit Definition for Pyruvate Kinase: One unit wll
convert 1.0 pnole of phospho(enol)pyruvate to pyruvate
per mnute at pH 7.6 at 37°C.

4. Al products and stock nunmbers, unless otherw se
i ndi cated, are Sigma product and stock nunbers.

This procedure is for informational purposes. For a current copy of Sigma’s quality control
procedure contact our Technical Service Department.
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